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6) E3 Claim(s) 1-8.12-18.21,22 and 24-31 is/are rejected. 
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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 2 recites the limitation "The method of claim 2" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1,2, 5-7, 12, 17, 24, and 25 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Wright in view of Rupp. 

With respect to claim 1, Wright in Patent No. 5,809,083, discloses a 
method of processing a frequency division multiplexed signal including a plurality 
tones comprising a receiver 500 in Fig 5, receiving a frequency division 
multiplexed signal Fig 3, and calculating a channel estimation and updating it 
periodically (column 10 lines 24-32) using techniques that are known in the art 
(column 13 lines 35-37). Rupp in Patent No. 6,393,068 discloses a method 
performing a constant modulus based update operation to update a channel 
estimate (column 2 lines 31). It would have been obvious to one skilled in the art 
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at the time of the invention to include a constant modulus based update 
operation in Wright in order to clean up channel estimation corresponding to 
independent OFDM carriers. 

With regards to claims 12 and 24, Wright discloses a method as stated 
above that also uses a comparator 632 Fig 6 that outputs a number that 
corresponds to the periodic position of the differentially encoded pilot word, and 
is used by the pilot symbol extractor 518 Fig 5 to extract pilot symbols of pilot 
words from the symbol stream. The extracted pilot symbols are then compared 
with their expected values (threshold) and performs channel estimation and 
compensation techniques that are known in the art based on the comparison 
(column 13 lines 28-36). 

Regarding claim 5, Wright discloses a method as stated above also 
including a method of detecting the periodic position of differentially encoded pilot 
words within a symbol stream (column 9 lines 55-58) and extracts the pilot 
symbols of the differentially encoded words and provides them to the channel 
estimator 520 Fig 5 (column 10 lines 12-20). The channel estimator compares 
the amplitudes and phases of the extracted symbols with the expected 
amplitudes and phases, to thereby estimate the effects of the channel on the 
transmitted signal (column 10 lines 24-27). 

With regards to claims 6 and 25, Wright in view of Rupp discloses a 
method as stated above that discloses all that is in claim 6 in 25, as stated in the 
rejections of claims 24 and 1 . 
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With claim 7, Wright discloses a method as stated above that interpolates 
estimates obtained over multiple pilot periods to generate symbol-specific 
amplitude and phase adjustments to apply to channel-impaired data symbols 
(column 10 lines 33-36). 

With claims 2 and 17, Wright discloses a method as stated above further 
comprising a channel compensator 522 Fig 5 that uses the output of the channel 
estimator to adjust or correct the amplitudes and phases of channel - impaired 
data symbols (column 10 lines 40-43). 

5. Claims 18 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wright in view of Koslov (Patent No 5,471 ,508). 

Regarding claims 18 and 21 , Wright discloses a method of updating a 
channel estimate for a carrier signal of an OFDM communication signal as stated 
above, but does not disclose a reduced constellation decision directed channel 
estimate update operation to update the channel estimate. However, Koslov 
discloses a carrier recover system that uses a reduced constellation slicing 
method. It would have been obvious to one skilled in the art at the time of the 
invention to include a reduced constellation slicing method in Wright in order to 
accurately track variations in frequency and phase that may occur to a carrier 
(column 13 lines 20-28). 
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6. Claims 3,4, 8, 13-16, 22 and 26-31 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Wright in view of Rupp as applied to claims 1,2,5- 7, 
12, 17, 24, and 25 above, and further in view of Koslov. 

With respect to claim 26, Wright in view of Rupp discloses all that is stated 
above, but fails to disclose an amplitude and phase channel estimate update 
method for each individual tone, as a function of the signal noise measurement 
generated. However, Koslov discloses a method using reduced constellation 
slicing (column 13 lines 20-28). It would have been obvious to one skilled in the 
art at the time of the invention to include in Wright in view of Rupp the reduced 
constellation slicing in order to have a channel estimate that cleans up multipath 
distortion based on phase and amplitude, since constant modulus only cleans up 
distortion based on the envelope (amplitude) of the signal. 

With regards to claim 30, Wright in view of Rupp discloses all that is stated 
above, but fails to disclose a full decision directed channel estimate update 
module. However, Koslov discloses a system using a full constellation slicing 
method. It would have been obvious to one skill in the art at the time of the 
invention to include in Wright in view of Rupp a full constellation slicing method in 
order to obtain a carrier recovery signal lock. 

With respect to claim 22, Wright in view of Rupp in further view of Koslov 
discloses a method as stated above that discloses all that is in claim 22 as stated 
in the rejections of claims 21,1, and 26. 

Regarding claims 3, 4, 8, and 13-16, Wright in view of Rupp discloses all 
that is stated above, but fails to disclose a reduced or full constellation decision 
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directed update operation. However, Koslov discloses a carrier recovery system 
that uses both reduced constellation slicing and full constellation slicing. It would 
have been obvious to one skilled in the art at the time of the invention to include 
in Wright a reduced constellation decision directed update and a full constellation 
decision directed update among the channel update techniques to in order to 
accurately track variations in frequency and phase that may occur to a carrier 
(column 13 lines 20-28). 

With respect to claim 27, Wright in view of Rupp in further view of Koslov 
discloses all that is stated above, which discloses all that is in claim 27, including 
generating an updated channel estimate that is coupled to a channel 
compensation module and a channel estimate update selection module as stated 
in the rejection for claims, 12, 2, and 26. 

Regarding claim 28, Wright in view of Rupp in further view of Koslov 
discloses all that is stated above, which discloses all that is in claim 28, including 
a constant modulus based channel estimate update method as stated in the 
rejection for claims 27 and 26. 

With claims 29 and 31 , Wright in view of Rupp in further view of Koslov 
discloses all that is stated above, which discloses all that is in claims 29 and 31, 
including a reduced constellation decision directed update method as stated in 
the rejection for claims 28 and 26. 



Allowable Subject Matter 
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7. Claims 9-1 1,19, 20, and 23 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Thomas (Pub. No: US2003/001 14164) discloses a method 
and system for adaptive channel estimation techniques. Sudo (Patent No. 
6,625,111) discloses an OFDM communication apparatus including channel 
estimation and phase compensation. Westman (Patent No. 6,680,967) discloses 
a receiver performing multiple channel estimations. Zhu (Pub. No: 
US2002/0039383 discloses a method and apparatus for reducing signal 
degradation using an interpolation of many channel estimates. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Neeraj Bhatia whose telephone number is 
(571)272-5204. The examiner can normally be reached on Monday through 
Friday: 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Chau Nguyen can be reached on (571)272-3126. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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